We induced an MI in Yucatan miniswine and collected plasma samples over a 6-month period post-MI. relevant to the contents of this paper to disclose. With an adaptive upregulation of GRK2, there is a concordant increase in heart failure phenotype, in part mediated by the depletion of b-AR-mediated inotropic reserve (4-6).
SUMMARY
This study investigated the release and proteomic profile of tissue factor microparticles (TFMPs) prospectively (up to 6 months) following a myocardial infarction (MI) in a chronic porcine model to establish their utility in tracking cellular level activities that predict physiologic outcomes. Our animal groups (n ¼ 6 to 8 each) consisted of control, noninfarcted (negative control); infarcted only (positive control); and infarcted animals treated with cardiac resynchronization therapy (CRT) and a b-blocker (BB) (metoprolol succinate). The authors found different protein profiles in TFMPs between the control, infarcted only group, and the CRT þ BB treated group with predictive impact on the outward phenotype of pathological remodeling after an MI within and between groups. This novel approach of monitoring cellular level activities by profiling the content of TFMPs has the potential of addressing a shortfall of the current crop of cardiac biomarkers, which is the inability to capture composite molecular changes associated with chronic maladaptive signaling in a spatial and temporal With an adaptive upregulation of GRK2, there is a concordant increase in heart failure phenotype, in part mediated by the depletion of b-AR-mediated inotropic reserve (4-6).
Additionally, chronic activation of the sympathetic nervous system leads to pathological remodeling, necrosis, and apoptosis (7) . Two important aspects in the treatment of chronic heart failure with pathological remodeling include the use of b-blockers (BBs) and cardiac resynchronization therapy (CRT) (4) (5) (6) . Together these interventions improve symptoms and enhance left ventricular function while slowing down the progression of maladaptive remodeling and improving morbidity and mortality in appropriately selected patients (4) (5) (6) .
Previous investigations revealed an elevation of microparticle (MP) levels in patients with cardiovascular diseases, specifically those with acute coronary syndromes (8) (9) (10) (11) . MPs are small vesicles released from the plasma membrane of cells such as platelets, leukocytes, erythrocytes, endothelial cells, and muscle cells; they contain cell surface proteins along with cytoplasmic components of their cells of origin (8, 9, (12) (13) (14) (15) . MPs produced as a result of human atherosclerotic plaque formation possess tissue factor (TF) activity along with an outer membrane composed of phosphatidylserine for prohemostatic activity (8, 9, 11, 12, 16, 17) . In patients with various forms of cardiovascular disease, circulating MPs cause endothelial cell dysfunction (9, 11, 12, 16, (18) (19) (20) and act as a key driver of atherosclerosis (9, 12, 13, 15, 21) . In addition to Akpalu et al. had a collagen plug-induced MI and survived but received no treatment, whereas pigs in the second group (n ¼ 6) were MI survivors treated with CRT plus a BB (metoprolol). The third group of female control pigs (n ¼ 8) had no infarction or treatments. Plasma was collected at 2.5, 3.5, 4.5, and 6 months after infarction ( Figure 1 ). All infarcted animals were killed at 6 months.
MI PROCEDURE. All animals were intubated, and the ear or external jugular vein was cannulated to maintain adequate anesthesia throughout the procedure. The animals (weighing 45 to 55 kg each) were sedated with ketamine combined with xylazine and maintained on isoflurane (0% to 5%). Buprenorphine or morphine was given perioperatively. Arterial pressure was monitored by accessing a femoral artery with an appropriately sized vascular introducer sheath.
Heparin (150 U/kg) was administered, and 10 to 30 min later, activated clotting time was checked to confirm it was >300 s. An appropriately sized guiding catheter was introduced and advanced to the ostium of the left main coronary artery, and contrast angiography was performed. An infusion catheter was advanced through the guiding catheter into the midportion of the left anterior descending coronary artery. At the discretion of the operator, z2 ml of collagen was injected in 0.2-ml increments to occlude the majority of the left anterior descending coronary artery.
Additional buprenorphine was given for immediate post-operative analgesia 1 to 2 times per day for 1 to 5 days after infarction.
CRT AND BB THERAPY. Biventricular pacing devices were implanted as described previously (24) . Briefly, pigs that had an MI were treated with CRT and BB therapy (metoprolol succinate, Novartis, Basel, Switzerland) titrated to 2 mg/kg over several weeks, from 2.5 months post-infarction until termination at 6 months. This dosing was intended to emulate the dosing used in MERIT-HF (Metoprolol CR/XL Randomized Intervention Trial in Congestive Heart Failure) (25) . To achieve a biventricular capture rate >95%, pacing was obtained by simultaneous left an analysis of cell processes, disease processes, and The infarcted animals had higher levels of extracellular matrix structural constituents than the control group animals ( Figure 5) . Additionally, the infarcted, untreated animals had a higher percentage of proteins associated with ubiquitin protease activity than the Akpalu et al.
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CRTþBB-treated group (1:8 ratio) and an z50% increase compared with the control group animals.
TFMP PROTEIN CONTENT AND POST-MI DISEASE STATUS.
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Functional differences between groups at the 3.5-month time point using FunRich software are shown. Abbreviations as in Figure 2 . Functional differences between groups at the 4.5-month time point using FunRich software are shown. Abbreviations as in Figure 2 .
Akpalu et al. Functional differences between groups at the 6-month time point using FunRich software are shown. Abbreviations as in Figure 2 . 
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